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ADVANOE RESTRICTED REPORT

WIND-TUNNEL TESTS OF FOUR FULL-SCALE
SEAPLANE FLOATS
By Robert N. Conway and Julian D. Maynard

SUMMARY

Wind-tunnel tests of four full-scale seaplane floats
were mgde at the request of the Bureau of Aeronautics to
determine the aerodynamic characteristics of the floats and
to evaluate several drag-reducing refinements. The floats
were designated Edo model 032U-2-68F, Edo model 0S2U-2-68,
Vought-Sikorsky model 0S2U-1, and Edo model 62-6560. The
first two floats differed only in such external detalls as
flush rivets. The last-named float was of the type used
on twin-float installations.

The variation of 1ift, drag, and pltching moment with
pitch angle 1s presented for each float. In addition,
tabulated restilts show the change in drag of the floats
caused hy the presence of varlious float flttings and also
the reduction in drag made possible by the application of
step fairings and other less extensive modificatlions, The
effect of decreasing the depth of the step is also shown.

The results of these tests indicated that a radical
change in the float design was necessary to obtaln a worth-
whille reduction in float drag. A step falring which might
concelvably be made retractable reduced the drag of the
Edo 68F float more than 10 percent, and a 4-foot tall exten-
sion on the blunt-stern Edo 62-6560 float reduced the drag
8 percent. The flow of alr over the floats was shown to
be so turbulent that minor reflnements, such as flush rivets
end recessed fittings, would not appreclably reduce the drag.
The accumulated reduction in drag resulting from the use of
several minor refinements might, however, be sufficlent to
Justify thelr employment on a float to be used on a high-
speed alrplans.



INTRODUCTION

The aerodynamic design of seaplane floata 1s usually
secondary to the requirements for desirable hydrodynamnlc
characteristics. Although the resultant high drag may
be acceptable in low-speed applications, 1t becomes a
rapldly 1lncreasing llability for floats used on high-speed
alrcraft.

The purpose of this investization was to determine the
aerodynamlc characteristics of four full-scale seaplane
floats and to svaluate several step falringss and other modil-
ficatlons desligned to reduce the drag. The tests were con-
ducted 1n the NACA propeller-research tunnel of the Langley
Memorial Aeronautlcal Laboratory.

Three floats of the type used on military single-~float
seaplanes and one float of the type used on twin-float in-
stallations were tested. The Tdo model 052U-2-68F was
nade to the same lines as the 082U-2-68 (standard) float but
had been assemhled wilth flush rivets and with as few pro-
tuberunces as possible. A third military-type float, the
Vought-Sikorsky model 032U-~1, was tested for purposes of
comparison with the nrevlious two floats. These three floats
were of the type normally connected to the alrplane with two
streamline struts. The fourth float, Edo model 62-65€60, was
a stock commerclal model used in twin-float installations.

A 4-foot tall extenslon, intended to reduce the drag of the
blunt stern, was tested on thils last float.

Hydrodynamic tests of a model flylng-boat hull equipped
with a planing flap instead of a f'ixed step are discussed in
reference 1, The planing flap may he deflezcted, creatling
a step, for water ‘operatlion and then retracted in flight to
form & smooth-bottom contour. In the retracted position,
the planing flap 1s approximately zlmilar to step falrings
I and IT of the present report.

Several papers describing aerodynarmic tests of seaplane
floats and flying-boat hulls are glven as references 2 to 6.
Of particular interest is the compllatlon of reports con-
cerning British aircraft entered in the 1927 Schneilder
Trophy Contest. (See reference 2.) Included in 1t are the
results of investigations similar to the present one, although
less extensive in scorve.
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Name-plate and other data for the floats tested are
glven in the following table:

.o Displace~
. ment Max1mum
Make Hodel Velght |Length (sutmersged Volume | cross
(Ib) | (in.) |(1p of sea | (cu ft) jsection
water) (sq £t)
Edo 032U-2-68 482 319.6 9860 154 9.25
Bdo 032U0-2-68F 516 319.6 9860 154 2.25
Edo 62-6560 |=~wwma= 298 6560 104 6.63
ggfght' 0S20-1 410 | 303.5| 9100 142 | 8.96
rorsky (epprox.)

The floats designated 032U were of the type used on a
single~float seaplane. In normal use they were connected
to the alrplane fuselage by two streamline struts 1n tandem
with wire braciling. The model 62-6560 float was a stock
commerclal model used in twin-float installations.

Sketches and photographs of the four floats are pro-
vided in figures 1 to 7. The Edo 68F float differed from
the 68 float 1in that flush rivets and screws were used on
all exterlor surfaces, all exterlor jolnts were butt Joints,
the snubblng hooks and bow chock were recessed and covered,
and the bow bumper was covered by a smooth metal covering.

The Vought-Sikorsky float differed from the Edo O0S2U
floats in the keel design, which was wlthout the keelsons
of the Edo floats. Round-head rivets and lap Joints were
used 1n 1ts construction.

The Edo model 62 float lacked meny of the reflnements
of the 68 floats. As may be seen in figure 3(c), the deck
of thls float was nearly flat and the stern was cut off
square. The exterlor Jolnts were lap Joints, round-head
rivets were used, and no attempt was made to recess fittings.



All the floats were mounted in an inverted position in
the wind tunnel, as shown in flgures 1 and 2. Attachment
to the support strut was made with a fitting bolted to the
deck of the float, so designed that the float would be free
in pltech. This filtting was at the location of the removed
forward strut on the 082U floats and in the plane of the
forward slde bracket on the Edo 62 float, as may be seen in
figure 3. In order to shield the fitting from the wind
stream, a streamline falring that dld not lnterfere with the
support-strut shielding was attached to the deck of the float.
This falring was the same as the base section of the regular
strut falring on the Edo 68 and 68F floats and similar to,
‘but slightly larger than, the regular base section on the
Vought«Sikorsky float. Both falrings were trimmed to clear
the support-strut falring when the' floats were pitched. At
the end of the rear strut of each float, a symmetrical body
"of revolutlion.conforming to the plan form of that strut
section was attached to reduce tlp effects.

The tall was supported by a 3-1nch streamline wire

attached to the afterkesl. Outslde the air stream, the

tall wire was connected to a flexlible cable which wound

over a winch mounted on a balance under the roof of the
tunnel. The pltch angle of the float was changed by ad-
Juasing the winch. The winch-and-scale assembly was shifted
lo::zitudinally to keep the tall wire vertical for each pltch
anglse. :

TEST CONDITIONS AND PROCEDURE

. Force measuremente were made over a range of speeds up
to 100 miles per hour; at this speed, the Reynolds number
based on float length was approximately 25,000,000. Lift,
drag, and pltching moment were measured at pltch angles from
-5° to &9, These angles were measured with respect to the
horizontal datum line from which vertlcal float dimensions
are given. .Drag increments resulting from minos modifica-
tlons were determined only at a pitch angle of 0.

082U Military-Type PFloats

There were three condlitions, designated A, B, and” C, for
which measurements were made over a range of pltch angles.
All three 0S2U floats were tested 1n condltion A; only the
Edo 68F float was tested-in condltions B and C. Inladdition,
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measurements of 1lift, drag, and pitching moment were made
on the Edo 68F float with three different step fairings.

Condition A. - Bach float as recelved was completely
fitted, ready for attachment to an alrplane except for
bracing wires and rudder cables. With the following

-qualificationa, this condition was condition A for which 1ift,

drag, and pltching moment were measured at pitch angles from
-5° to §°. On the Edo 68 float and on the Vought-Slikorsky
float, the thumbscrews on the_ handhole covers were allned
with the float center line. On Edo floats 68 and 68F, the
boots normally used to falr the side wire fittings were at-
tached. The rudders were removed and the recovery keel
hook was closed. )

Condition B. - Several modificationo were made to the
Edo 68F float to put 1t in condition B. These modiflca-
tlons were: :

Keel catapult fitting removed
Catapult hold-down flttings removed
Recovery keel hook removed

Boots removed

Surface depressions at bow falred
Carborundun treads made smooth

Condition C. - The ‘Edo 68" float in condlition C dlffered
from conditlon B 1n that the rear strut was removed, the
llght metal caep over the bow bumper was removed, and the
material which had besn used to smooth the bow was removed.
In thls condltion 1lift, drag6 Bitching moment were meas-
ured at pltch angles from ~5- to 5

. Step falrings. - Teats were made to determine the ef-
fect of step falrings on the aerodynamic characteristics of
the Edo 68F float in condition C. Three step falrings,
designated full-step fairing, half-step fairlng, and

falring I, were installed and measurements of 1ift, drag,

and pitching moment were made at pltch angles from -5° £o 5°.
The full-step and half-step falrings reproduced the contours
of the afterbottom, extending from the step to a point
slightly ahead of the rudder post. As may be seen in fig-
ure 6(a), the full-step fairing was designed to form a con-
tinuous bottom surface with a change in directlon at the
former step location. The offsets for the full~step falring
are given in table I. The half-step falring (fig. 6(b))

was créated by dropping the same bottom contour one-half the
dlstance baeck to the actual afterbottom. The step falring
designated falring I (figs. 6(c) and 8) was designed to




provide a continuvsus curve from the step to a point 2 feet
aft of the step.

Measurements of drag of fittings. = The drag of fit-
tings was determined Irom measurements of float drag after
successive removal of the filttings. These drag Ilncrements
were all measured on the Edo 68F float. In addition, the
effect of modificatlions to a few of the fittings was meas-
ured. A complete 1list of the fittlngs removed and of the
modifications made 1s given in table II, The float on
whlch each measurement was made 1s also indlcated in the
table. In each case, after a fittlng was removed, the cor-
responding bolt holes on the float were covered with cellu-
lose "Scotech" tape. In most cases, the changes consisted
simply of the addition or the removal of the part listed.

The first seven items in table II are features by
which the Edo 68 and 68F floats differed. An extra set of
conventional bow chock and snubbing hooks was attached to
the 68F float in locatlions similar to those on the 68 float.
The drag of snubbing hooks was also measured on the 68 float
by removing those attached to it. Round-head rivet and
screwheads were formed on the 68F float over the flush
rivets and screws for a distance of 4.5 feet aft of the bow.
(See fig. 4(c).) The heads were formed of modellng clay
using a wooden dle for the purpose.

Thers wore noticeable depressions iIn and just behind the
bumper cap on the float. The filling of these depressions
‘and the falring of the keel flare at and immedlately aft of
the bumper cep was the condition referred to as "improved
falring on bow." When the metal bumper cap was removed, a
rldge was present on the Edo 68F float at the Joining line.
This rildge was falred because 1t would not normally be
‘-present on a float not equipped with a bumper cap.

On the Edo 68BF float, the handhole covers were not
truly flush. A flush surface was obtalned by removing the
covers, mounting a flat plate in the well, and bullding up
to deck contours wlth modeling clay. In order to determine
the effect of smooth tread surfaces on drag, the carborundum
"step treads were glven a thin smooth coating of modeling
"clay. The drag of name plates was determined by attaching
reproductions on the opposite slide of the bow.

The flttings for the slde wires were not actually re-
moved to measure the wlre-fitting drag, btut that condition
was simulated by applying a streamline shape over each fit-
ting. In tests made with the side wires attached, the
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clevises on the outer énds were removed, the palrs of wire
ends were taped together, and the taped ends were left free
in the wind strean. In order to determine whether the drag
of the boots for the slde wire flttings could be lesszened,
the boots were first modifled and then replaced with a
streamline body of revolution. The boots were modifled
(fig. 5) by increasing the fineness ratlo, smoothing surface
lrregularities, and adding a flllet at the base. Stream-
line falrings (fig. 9(b) and teble III), which were also
employed on the Edo 62-6560 float, were used to replace the
boots. These streamline falringas were made of wood to a
modifled NACA 111 sectlion having a flneness ratlo of 3.5.

Edo HNodel 62-6560 Commercial-Type Float

The Edo model 62 float was recelved with no rudder,.
bracing wires, nor attachment struts. For the wind-tunnel
testa, the rudder flttlngs were also removed. Two aluminum
fairings (fig, 9(a)) were furnished with the float to cover
the two port-side attachment brackets. In the dilscusslon
of thls float, condltion A refers to the float as recelved
without rudder fittings and slde-bracket fairings.

Tests were made wlth two types of step falring, which
are deslgnated I-a and II. Step falring I-a, similar to
falring I lnstalled on the Edo model 68F float, was deslgned
to form a continuous surface from the step to & polnt 2 feet
aft of the step (figs. 7(a) and 8). Step fairing II -
(figs. 7(b) and 10) also falred out the whole depth of the
step but extended 4 feet aft of the step and was designed to
provide & smooth curve in the bottom surface of the float.
Lift, drag, and pitchin% moment were measured over the range
of pitch angles from -5° to 5° with each type of step falring
installed on the float.

A 4-foot tall extension was attached to the blunt sterm
of the model 62 float to obtaln a further reduction ln drag.
This extension (figs. 7 and 11) faired smoothly into the
lines of the float at the tail sectlon (cross-sectionel area,
1.3 8q ft), bringing the deck and chine lines together to
terminate in a thin vertlcal section. The effect of this
tall extension on 1lift, drag, and pltching gomentowas meas-
ured over the range of pitch angles from -5~ to 5 .

The drag of the port-side attachment brackets on the
float was determlined and also the drag of the orlginal
aluminum fairings for these brackets. The streamline
fairings made to a modified NACA 111 section, previously
mentioned, were also placed over the attachment brackets
to determine what further reduction in drag could be obtalned.




RESULTS AND DISCUSSION

The followlng symbols have been used in the presenta-
tion of the results:

D drag, pounds

L 11ft, pounds

M pltching moment, foot-pounds

A maximum cross-sectlonal area, square feet

q dynamlic pressure, pounds per square foot

Vol displacement, cublc feet

Cp drag coefficlent, further deflned where used
6 pltch angle, degress (positive, bow up)

A subscript 100 denotes 100 mlles per hour, which corresponds
to a dynamie pressure of25.6 pounds per square foot.

The measured values of drag have been corrected for
horizontal buoyancy (4 to 5 percent for the 082U floats and
3.5 to 4.5 prercent for the Ldo model 62-6560 float) and for
tare drag. The tare drag was 0.5 pound (at 100 mph) for the
tall wire, There was no tare-drag correctlon for the sup-
port strut because 1t was completely shlelded from the alr
strean. A correction has also been applled to pltching:
moment for the drag of the tall wire.

Test data were plotted against dynamlc pressure and a
stralght line was drawn through the points. A typlcal plot
(fig. 12), showing test points, glves an indication of the
accuracy of the measurements. Values of. 11ft, drag, and-
pitching force were read at & dynamlec pressure of 25.6 pounds
per square foot, which corresponds to a velocity of 100 miles
per hour. After the corrections previously glven were ap-
rlied and the pltechling moment was computed, the resultant
values were cross-plotted agalnst piteh angle. The curves
of 1ift, drag, and pitching moment were obtained by falring
through these cross-plotted points.

Values of Djop and Cp at a piteh angle of 0° are

given in table IV for all four floats in several representa-
tlve conditlons. Two forms of Cp are presented: one
based on maximum cross-sectional area and the other based on
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volume to the two-~thirds power. The values of area and
volume used in com@uting drag coefficlerits are those given

‘'wlth nameé-platé data. ~

082U Military-Type Floats

The drag values of the various fittings and the re-
ductions in drag resulting from modifications to the fittings
are shown in taeble II. The drag of flttings, although
small, was found to check when repeat tests were conducted
and also to check when similar measurements were made on two
floats. These values of fitting drag therefore:are con-
sldered more accurate than the method of measurement would
seem to indicate.

Round-~head rivets were simulated only on the forward
part of the flush floet because experience indicated that
the effect would be greatest 1n that regilon. Inasmuch as
the measured drag of the applled rivet heads on this for-
ward part of the float was small, no large lncrease 1in drag
would have been found by extending the simulated heads to
the rudder post.

The falrings appllied to the bow and to the wire boots
have not been dimensioned because the method of modifilca-
tion was not precise. The value of such modifications has
been shown and, i1f it is found feaslble to do so, the
present resulta may be equaled in a practical installation.

From figure 13(a), i1t may be seen that the drag of the
Edo 68F float was 2.8 pounds leas than that of the 68 float
at a pltch angle of o°. This drag 1s distributed as fol-
lows: .

Dra

(1b
Irregularity at bumper Jolnt 0.1
Bow chock ' 2
Snubbling hooks o
Rivet heads (to 4.5-ft station) 3
Thumbscrews 2
"Hat" section longltudinals S

Total I.5

This total leaves a drag of 1.3 pounds for the lap
Joints, deck rails, remalning rivet heads, and any other
unintended differences.
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The effett of the hat sections and wire boots on the
drag of the Ego 68F float through a range of pitch angles
from =5° to 5° 1s shown in figure 13(c). For these two
fittings, the differences in float drag are approximately
constant through the range of piteh angles.

In order to obtain the total drag of the floats plus
fittings, the drag of each float in condltion A at a pitch
angle of 0° should be increased by the following amount:

Drsa,

(1b
Forward-strut fairing (approx.) 2.3
S8ide wires 4.1

Rudder )
Total 6.9

The value of 2.3 pounds approximated for the forward-strut
falring does not include the drag of the base sectlon of
the falring because this drag was included in the float
drag as measured.

The effect of the three types of step falring on the
drag of the Edo 68F float 1n condition C 1s shown in flg-
ure 13(b). The full-step falring reduced the drag
5.5 pounds at.a pltch angle of 0°, and the half-step falring
reduced the drag 3.3 pounds. Step falrling I reduced the
drag by the same amount as the full-step falring at a pltch
angle of 0°, by a smaller amount at negative pitch angles,
and by a greater amount at poslitlive pltch angles.

The variatlon in float 1lift with pitch angle 1is shown
in filgure 14. An increase in float 1ift is obtalned by
the use of the full-step and the half-step falrings on the
Edo 68F float in condition C (fig. 14(b)). The effect of
the hat sectlons and wlre boots on float 11ft is shown in
figure 1l4(c).

Values of float pitching moment as affected by pltch
angle are shown in filgure 15. It 1s evident that step
fairings, the hat sections, and the wire boots also affected
float pitching moment (figs. 15(b) and 15(c)).

The disposition of tufts placed on the- side of the Edo
68F float near the chine is shown ln figure 16. These
tufts and others placed on the bottom of the float indicate
that the alr flows off the curved bottom at the chine and
swirls back along the side of the float, This condition
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1s more noticeable at positive pltch angles. Tufts placed
on the bottom of the Edo 68F float showed that the flow of
alr was very turbulent for a distance of approximately

2 feet behlind the step.

Edo Model 62-6560 Commercial~Type Float

. The varlatlion of float drag wlth pltch angle of the
Edo 62-6560 float in several conditions 1s shown in fig-
ure 17. The reductions 1n dr at a pltch angle of O
resulting from the various modifilcatlons to the float are
given in table IV. . In addition to the horizontal-buoyancy
correction and tare drag of the tall wire, a correctlion of
4 pounds has besen applled as the tare drag of the falring
fastened to the deck of the float at the top of the support
strut, inasmuch as this falring would not be part of an
actual twin-float installation, The tare drag of the
falring was higher for these teats because 1ts original
streamlline shape was deformed for inatallatlion on the Edo
model 62 float.

Step fairings I-a and II reduced the drag of theomodel
62 Tloat approxinalely 5 pounds uat a pltch angle of O3
falring II had a sllgnht advantage when used with the tall

extension and falirirg JT-a had the advantage when used wilithout

the tall extension.

The tall extenslon reduced tﬁe drag of the float
2.7 pounds at a pltch angle of 9% w*th no step fairing.
This drag reduction was decreased to 2.3 pounds when step
falring I-a was attached to the float and increased to
3.3 pounds when step fairing II was used.

The drag of the port-side attachment fittings was
2.8 pounds, and the results IZndlcate that thles drag may be
reduced to 1 pound or less by use of a streamlline falring.

Variaetions of float 11ft wlth pltch angle as affected
by step falrings and tall extersion are shown 1n figure 18,
and the corresponding values of float pitchling moment are
shovn 1n figure 19.

Transfer of Pltching Moments

The values of pitching moment given in figures 15 and
19 have been taken about the axlis of the wind-tunnel sup-
port fltiing, located as shown In figures 1 and 2. A
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graphical method 18 herewlith presented bty which the given
pltching moment may be transferred to any other moment
center, such as the center of gravity of the float-equipped
alrplane. Thils solution may convenlently he performed
using a Colby protractor.

Polnt C renresents ths center about which the pltching
moment is ziven.. 1In order to obtain the pitching moment
sbout some other point (', proceed as follows:

Parallel to the relative wind, draw OP = /I, to some
convenlent ecals. OP 1s positive In the direction
opposlte Lo the diresctlon of the relative wind.

At P draw E at an angle v = tan™1 % to OF,

1 represents the line of actlon cof the resultant
force.

On the lins through 0 and 0', locate O" such that oO"
reprecents the actual distance between the origlnal
and the new axls to the scale of OP.
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Draw O"P" parallel to OP. intersecting R at P".

MO“P"

Then the pitching moment M' about O0' 1s M' = =Fg—.

CONCLUSIONS

The most significant conclusion indlcated by the re-
sults of the tests of the four seaplane floats reported
hereln was that a radicael change in float deslign was neces-
sary to achleve any conslderable reductlion in float drag.
The snecific conclusions, 1n order of importance, may be
summarized as follows:

l. A decroease in dram of approximately 5 pounds (at
100 mph) was obtained by the usa of gtep falrings. This
decreace was rmore than 10 percent of the drag of the Ldo 68F
float complete with fittings.

2. A short falrirg might well he employed 1f it could
be made retractable on production floats. A falring of
thls type (fairirs I) gave a higlhier drag than the fuil-step
Talring at negative pltch angles but geve a lower drug at
posltive angles.

3. An B-percent drag reduction was attalned by the
addition nf a 4-foot tall extenslon to the Tdo model 62
float.

4, The reductlon in drag obtailned by using the Edo 68F
float instead of the 68 float could be profltanly augmented
by incorporating in the 68F float some of the modifications
made to flitings during the tests.

5. The use of flush rivets aft of the step'on the Edo
0S2U-2-68F float does not appear to be Justifiled.

Langley Memorlal Aeronautical Laboratory,
Nationel Advisory Com:ittee for Aeronautics,
Langley Fleld, Va.
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TABLE I.- OFFSETS FOR THE FULL-STEP FAIRING

USED ON EDO MODEL 68F FLOAT

[}s shown on Edo Alrcraft Corporatlion drawlngs,

the datum line is a horlzontal line tangent to

the keel and parallel to the straight portion
of the deck center line

1

Distance | Half-breadth, 1n.|Helght above datum line, in.
aft of
step, In. Chine | Keelson Keel Chine Keelson
0 23.25 13.59 0 10.87 5.62
19 22.25 12.00 2.18 12.66 7.41
44 20,37 10.06 4,97 14.37 9.75
€9 17.87 8.12 7.75 15.75 12.06
94 14.41 €.16 10.62 16.62 14.41
11¢ D75 | ==mmmmm 12,44 17.12 | ===
143 3.87 |=mmm=== 15.12 17.50 | =~==~==
{
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TABLE II.- DRAG OF FITTINGS ON EDO 68 AND 68F FLOATS

[Values of drag are glven for pitch angle of 0° and an air-

speed of 100 mph, corresponding to q = 25,6 1b/sq ft.

Measurements made on Edo 68 float denoted by subscript a.
411 other measurements made on Edo 68F float.)

Drag of flttings

; Dra
F;tting (1b
Irregular bow-bumper jJolnt, simulated by cord
1/8 in, in dianm. 0.1
Bow chocle 2
Snubbing hooks (four) o4
Round-head rivets and screws, Irom bow to
4.8-ft station D
Metal bumper cap o0
Hat sectlion longitudinals . )
Thumbscrews in handhole covers (tinrbscrews a
narallel to float cenler line) 2
Increased érar created by turning thumbsorews a
99° o6
Name plates (two) .2
Towirg bar ol
Recovery keel hook 00
Keel catapult fltiing '
Catanult hcld-down fittings (t“o) 2
ide wire flttings (four) 9
Boota for side wire fittings (four) 1.6
Streamline falrings for side wire flttings :
. {(four); modified NACA 111 section 1.7
Side wires and boots (four) 4.8
Side wires mounted wilthout boots 5.4
Rear strut é.l
Rudder cables .0
Rudder 2,5
Drag reductions resulting from modificatlons
Drag
Hodiflcations reductlons
{1p)
Sealed openines for heaching gear 0.2
Closed recovery keel hook o1
Improved failring at bow 4
Smoothed carborundum tread surfaces +5
Removed handhole covers and replaced with
smooth flush surface - 2
Improved streamlining of boots “6
Boots on wires o6
Front strut base falring as used on Edo floats
compared to a fairing without a filllet 3,0
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TABLE III.~- ORDINATES FOR STRCAMLINE FAIRINGS

an

OVER SIDE FITTINGS

Ordinates, in.
[ r
Q ) 0
%) 7E
.67 1.10
1.54 1.05
2.01 2.05
- 2.68 2.8
4,02 2.854
5.36 3.16
6,70 S.44
8.04 3.63
9.39 3,76
10.71 3.85
12.06 S.863
135.40 ST
14.75 Se64
16.10 S.44
17.41 3.14
18.75 2.77
20.10 2.5
21.45 l.88
24,10 «96
25.50 48
£26.10 24
26.80 o’




TABLE IV.- VALULS OF FLOAT DRAG _
' @alues of drag are given for pltch angle of 0° and at q = 25.6 1b/sq ft

corresponding to an airspeed of 100 mph]
Float Condition Dragic, =2 cD=———D—-27~5
(1p) ak q{Vol)
nught-Sikorsky|,l 48.8| 0.213] 0.0695
OJHL_l
Ddo £ 42.1| 0.178 0.0569
0327-£~00 i
Ido A Crag reduction|39.3| 0.166 0.05631
032U-2-68F - Tron
condition A
B 2.2 37.1 « 157 .0501
c 4.7 34.0 e 147 0471
C, with full-step falring 10.2 29.1 123 0394
C, with half-step fairing 8.0 B31l.3] =====] emm——-
C, with step falring T 10.3 29.0 .122 .0392
Edo A Drag reduction|35.6| 0.210 0.0629
62-6560 from
L conditlon A
(1) With oririnal failrings
for silde fittings 1.0 3446 204 .0610
(2) Vith streamline fair-
ings for side fit- )
_tings 2.2 33.4 <197 .C590
53 With step Jalring I-a 5.0 30.6 .1860 .0541
4) With step feiring II 4.7 30.9 .182 0545
A w t$ tnll extensi?n and 2.7 gz.g . 9% .0“8&
1) with step falring I-a 7.3 £.0). .16 .05
2) Viith step falring II 8.0 27.6 <163 .0488
A w*t% stgegmiine gairiﬁgs,
8 a ng Il n
fati sxténston'’ ° 10.2 25.4] .150|  -.0450

3ee "Test Conditions and Procedure."

8T




Edo 68 and 68F floafs
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L J : X — _
) it Wt ‘sectrons
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1434 104.5
< 319.6" ' >
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e
-

Vought- Sikorksy ﬂbaf

lrfﬁkw axis

Strut shielding
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303.5"
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Frgure /.- Arrangen%em‘ of test setup for OS 2 U military -lype floafts.
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Step fairing L side brackets

\\5/‘@ fairing L
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Figure 2.- Arrangernent of fest setup for Edo mode/ 62-6560 commercial-lype floal. @
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Fig. 3

{a) Edo 0S2U-2-68.

Figp.re

(c) Edo 62-6560.

3.- Installation of floats in NACA propeller-
research tunnel.



(a) Edo 68F.

Figure 4. - Bow-on

views of

0s2U military-type floats.

(b) Vought-Sikorsky.
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{c) Edo 68F with simulated rivets on bow,

Figure 4. - Concluded.

{d) Edo 68 (showing "hat" sections).
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NACA o . Fig. 5

(a) Forward boots.

(b) After boots.

Figure 5. - Modifications to side wire boots on Edo 68F float.



Figure 6.

{e) Step fairing I,

- Step fairings applied to gdo 68F float.
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" (b) Step fairing II with streamline fairings over port-side brackets.

L 314

Figure 7. - Step fairings and tail extension applied to Edo 62-6560 float,.



Deck crown

Offsets for step fairing I
Height atove otum /ine, In
Aee/ |Chine Kez/50n |

9 /0.9/ | 5.65
2.06 | )/2.88] 7.58
3.75 | 14.50| 3./8
5.05| 15.66| /0.35
6.09 | /16.62|//.29

Srazrien

QNS QG

Offsels for step fairing I-a

Height above datum [inem
Kee/ |Chine | Keelson
o /10.41 | 5.41
2.03 | /2.38) 7.97
3.63 | /14.00,/0./3
487 | /15.28 | //.9/
5.94 | /16.28 | /3.38

Station

QOLQ G

,L[fﬁ.ﬁf.___u]_/ Datum line

Frgure 8.- Step fo/r/ng.s Lcond I-~a.

Frgure 8 = Sreo fairings I and I -a.
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(a) Original fairings. (b) Streamline fairings.
. (also used on Edo 68F float).

Figure'9.- Fairings applied to port-side brackets on Edo 62-6560 float.
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Deck crown

e 48

Deck side
L
o o
|
|
—
_Keelson
_ Afte
feel %

. ——
——

.
-——
—
—
—
——
P
- -

k= 6"~ 6" 6" —f— 6"

Station

Height above datum /line in.

Keel |Chine Keelsor

S 0 107342 & 7342
a stae 1082 52252
b 2562 1 [/] 98 | 62332
c /78 |/I12% | 8Ye

8 | 3952 (/3% | /06
da 478 /5% —

e 6 '%e |16 %2 —
7% /7% —

9 8'Ts |/8'%2] —

e 6"

Frgure /0 .- Step fairing 1.

Deotirn line
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01614



]

Table of offsefs, in.

Half-breadth|| Ht: above datumn line
Deck | Chine || Keel | Chine | Deck

/3122 \5%\/10%B ) 0 |5%2/4%
J412082\5 %2 9% | %4 |6 % (/4%
/56 Fe)4 %2 TV6! 2% 6% ||4%
1610743 Y6 | 5 %23 e 6 %%z 14%
1718%2 | %2l 1 %6 |\ 5%)| 6 %2|l4 %
/8 — | 0 0 ,6 | & 14 %

Stal R

\/\_’__/\1

—

®
O

\G\

©

(&

Deck

\ 7}/,0/'(0/ seclion
Chine

” | 51 W
F R Datum line

End of float / Feralle] to Float datum line

TR

- Frgure I.-Tail extension for Edo Float mode/ 62-6560.

Figure /l.- Jail extensfon for £do Float model 62 -6560 !
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Figure 13 (a to c).- Variatisn of float drag wit.: piten engle, CS2U floats.
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